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Preface 
 
      It is my great pleasure to publish a special issue of Energy Procedia dedicated for 
papers presented at INES-4 (Fourth International Symposium on Innovative Nuclear 
Energy Systems) held at Ookayama campus of Tokyo Institute of Technology on 6th to 
8th November, 2013.  This symposium possesses a subtitle of "Innovative Nuclear 
Science and Technology Post Fukushima".  173 participants (64 students) over 
worldwide, including U.S.A.(11), Germany (3), Indonesia (3), China (2), South Korea (2), 
Russia (1), Thailand (1) , India (1) and Japan (149) participated in presentations and 
lively discussions in 4 keynote speeches, 97 oral and 18 poster presentations.       
INES-4 was organized by Center for Research into Innovative Nuclear Energy Systems 
(CRINES), Research Laboratory for Nuclear Reactors (RLNR), Tokyo Tech, with 
supports from MIT Center for Advanced Nuclear Energy Systems (MIT-CANES), 
Atomic Energy Society of Japan, Japan Atomic Energy Agency, Central Research Inst. 
of Electric Power Industry, The Chemical Society of Japan, Japan Society of Energy and 
Resources, Div. Energy Eng. of Soc. Chem. Eng. Japan, Div. Energy Env. of Iron Steel 
Inst. Japan, IEEE-NPS05, Japan Society of Nuclear and Radiochemical Sciences, 
Academy for Co-creative Education of Environment and Energy Science (ACEEES), 
Tokyo Tech.   
     The accident at Fukushima revealed a fact that nuclear energy technology is still 
immature, and we need to prepare for events which were beyond consideration before.  
This needs research and development of new technologies to make nuclear power plants 
safer.  At the same time, long-standing issues such as waste management became an 
urgent issue.  Innovative technologies such as transmutation of nuclear waste by fast 
reactors or accelerator-driven systems must be realized as a responsibility of those who 
are involved in nuclear technologies.  Of course, there is a discussion to enlarge or 
shrink usage of nuclear energy after experiencing accident at Fukushima.  However, 
global warming, climate change and air pollution caused by fossil fuels are sources of 
other threats against sustaining our lives.  Role of nuclear energy is considered still 
important, and many countries will enlarge usage of nuclear energy.     
     In Research Laboratory for Nuclear Reactors, Tokyo Institute of Technology, an 
organization named CRINES (Center for Research into Innovative Nuclear Energy 
Systems) was established in 2006.  In this center, we have been expanding various 
activities to explore solutions to the 1) resource, 2) safety, 3) waste, 4) anti-weapons and 
5) economy issues in nuclear energy based on the pillars of research, education, 
internationality and society.  As an important pillar of internationality, a series of 
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symposia had been organized: INES-1 (2004 at Shinjuku), INES-2 (2006 at Yokohama) 
and INES-3 (2010 at Tokyo Tech).  INES-1 and INES-2 were organized by Innovative 
Nuclear Energy Systems for Sustainable Development of the World (COE-INES).  
INES-4 is a continuation of this series of international symposia on innovative nuclear 
energy systems, and aimed at discussing the latest research activities relevant to the 
development of innovative nuclear science and technology within a broad perspective.    
Interdisciplinary nature of the field of nuclear energy let INES-4 to include such topics 
as medical applications and nuclear fundamentals.  The goal was to develop flexible 
approaches to establishing of energy security in the wake of the Fukushima accident.  
For this sake, we setup the following topics of INES-4: 
 
1. Innovative nuclear reactors  
2. Innovative nuclear energy utilization systems  
3. Innovative separation, transmutation and fuel cycles  
4. Nuclear safety, security and nonproliferation  
5. Nuclear fundamentals and neutron utilization  
6. Innovative application of accelerators and plasmas  
7. Materials for innovative nuclear energy systems  
8. Heat transfer and hydraulics for innovative nuclear energy systems  
9. Biological effects and medical applications of radiation 
 
This special issue of Energy Procedia contains selected fine papers presented at the 
symposium after peer-reviewed strictly by 2 referees.  The papers are ordered 
according to the order of the topics shown above.   
     I wish to express our sincere gratitude to the supporters, all the participants, 
committee members of the conference and stuff members who participated in 
management of the symposium and publication of this special issue.   
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